Three different calmodulin-encoding cDNAs isolated by a modified 5'-RACE using degenerate oligodeoxyribonucleotides.
In order to obtain the 5' ends of the three mouse calmodulin (CaM) cDNAs, we modified the standard 5' RACE (rapid amplification of cDNA ends) method to use degenerate synthetic oligodeoxyribonucleotides to prime cDNA synthesis of all three CaM mRNAs. In this modified method, the degenerate primers were annealed to mRNAs in an incubation step prior to the reverse transcription reaction. Separating the annealing step from the reverse transcription reaction allowed for greater stringency by using higher temperatures than could be tolerated if the reverse transcriptase were present. Annealing was also done with lower primer concentration and was driven by a longer incubation time. After the annealing step, cDNA synthesis was initiated by diluting the annealing mixture into a 42 degrees C buffer with reverse transcriptase. The synthesized cDNA was poly(dA)-tailed to allow PCR amplification of the first-strand cDNA with an anchor-dT17 primer and the degenerate primers. The CaM cDNAs were evident after this PCR. A second PCR, with nested gene-specific primers, was used to isolate the individual CaM cDNAs from the products of the first PCR. Three distinct CaM cDNAs were cloned and sequenced. By comparison of the 5' untranslated sequences between the mouse CaM DNAs and rat CaM cDNAs, the corresponding homologs were assigned. The results suggest that application of this modified RACE method could improve the success of isolating specific cDNAs in cases where use of a nested primer is not possible or when amino-acid sequence information is available and only degenerate primers can be designed for cloning cDNAs by the 5'-RACE method.